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Multi-User Call Waiting 

CROSS REFERENCE TO RELATED APPLICATION 

The application claims priority to Provisional U.S. Patent Application No. (not yet 
assigned), filed July 21, 2003, and titled Multi-User Call Waiting and incorporates by reference 
U.S. Patent Application No. 10/414,167, filed April 15, 2003, and titled COMMUNICATION 
DEVICE MONITORING and U.S. Patent Application No. 10/320,712, filed December 17, 2002, 
and titled CASCADED DELIVERY OF AN ELECTRONIC COMMUNICATION. 

TECHNICAL FIELD 

This document relates to a system and method that enables multiple users associated with 
a telephone direct number to be made aware of an incoming call and to process the incoming call 
in accordance with a set of call handling options. 

BACKGROUND 

Call waiting is a telephony service that allows call recipients to avoid missing calls that 
would otherwise be blocked due to the call recipient using or otherwise occupying the phone 
line. Call waiting informs call recipients of blocked incoming calls and enables call recipients to 
dispose of the blocked incoming call by, for example, either accepting the call or ignoring the 
call. Traditional call waiting systems used for voice based telephone interconnections typically 
inform call recipients of a blocked incoming call by inserting an audio cue (e.g., a short series of 
tones) into the voice path of the phone line. The call recipient hears the audio cue and may 
respond to the audio cue by suspending the conversation with the first caller to engage in 
conversation with the incoming or second caller. 

SUMMARY 

In one general aspect, alerting an intended recipient of a phone call includes identifying 
an account based on a phone call received from a caller and accessing configuration data related 
to the account. Several identities associated with the account are identified based on the 
configuration data accessed. A first identity is determined from among the several identities 
based on the configuration data accessed. The availability of the first identity to receive a first 
electronic communication associated with the phone call is determined. The first electronic 
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communication associated with the phone call is sent to the first identity conditioned on whether 
the first identity is determined to be available to receive the first electronic communication. 

Implementations may include one or more of the following features. For example, 
determining whether the first identity is available may include checking an online status for the 
first identity, and if the first identity is determined to be online, sending the first electronic 
communication to the first identity. Identifying an account based on a phone call may include 
identifying an account based on call-related information received from a telephone network. The 
call-related information may include a call destination phone number and may be extracted from 
an integrated services digital network call setup. 

Alerting an intended recipient of a phone call may further include receiving call origin 
information from a telephone network. The call origin information may include a caller phone 
number and may be received through an automatic number identification service. The first 
electronic communication may include at least a portion of the call origin information such that 
at least a portion of the call origin information is sent to the first identity if the first identity is 
determined to be available to receive the call origin information. 

The several identities may be user identifiers through which the online status of an 
associated user may be determined. The several identities may be screen names for an instant 
messaging application. 

Accessing configuration data may include accessing call waiting preferences that are 
tailored to each of the several identities. Determining a first identity from among the several 
identities may include determining the first identity based on the call waiting preferences. 
Determining a first identity based on the call waiting preferences may include examining call 
waiting preferences of the several identities to determine whether a phone number of the caller is 
included in a block list maintained for one or more of the several identities, and selecting the first 
identity from among the several identities if the block list maintained for the first identity does 
not include the phone number of the caller. 

Determining a first identity based on the call waiting preferences may include accessing 
parental controls associated with one or more of the several identities, and selecting the first 
identity based on whether the parental controls associated therewith effect restrictions for a 
phone number of the caller. The restrictions for a phone number of the caller may be based on 
the time of day in which the call was received. 
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Alerting an intended recipient of a phone call may further include making available to the 
first identity call processing options that will be presented by a call destination computer system 
to the first identity. The call processing options may include an option to forward the call to 
another phone number, an option to take a message from a calling party, an option to ignore the 
call, and an option to send an audio message to the caller. The audio message may be selected 
by the first identity from among multiple different audio messages. The multiple different audio 
messages may include an audio message that informs the caller that the call is being redirected to 
another phone number and/or an audio message that informs the caller that the call will be 
answered by a call recipient shortly. The call processing options may be tailored to the first 
identity. 

Alerting an intended recipient of a phone call may further include receiving and 
processing an option selection from the first identity and accessing and processing a default 
option selection if no option selection is received from the first identity within a predetermined 
interval of time. The processing performed with respect to the option selection may vary based 
upon whether option selection is received from the first identity within a predetermined interval 
of time. Processing the option selection may include sending a call handling instruction that 
corresponds to the option selection to a telephone network through which the phone call was 
made. The call handling instruction may direct the telephone network to forward the call. The 
call may be forwarded to a voicemail system. Processing the option selection may include 
sending to the caller an audio message that corresponds to the option selection. 

Alerting an intended recipient of a phone call may further include determining a second 
identity from among several identities to receive a second electronic communication associated 
with the phone call and determining whether the second identity is available to receive a second 
electronic communication associated with the phone call. If the second identity is determined to 
be available to receive the second electronic communication, the second electronic 
communication is sent to the second identity. 

The first electronic communication may include data corresponding to call processing 
options that will be presented to the first identity by a first call destination computer system, and 
the second electronic communication may include data corresponding to call processing options 
that will be presented to the second identity by a second call destination computer system. The 
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first call destination computer and the second call destination computer may be a single 
computer accessible to both the first identity and the second identity. 

A first option selection may be received from the first identity and a second option 
selection may be received from the second identity. The phone call may be responded to in 

5 accordance with the first option selection if the first option selection is received before the 

second option selection. A rank may be accessed for the first option selection and for the second 
option selection, and the phone call may be responded to in accordance with the first option 
selection if the first option selection has a higher rank than the second option selection. A rank 
may be accessed for the first identity and for the second identity, and the phone call may be 

10 responded to in accordance with the first option selection if the first identity has a higher rank 
than the second identity. 

In another general aspect, a computer system for alerting an intended recipient of a phone 
call includes a data store for storing configuration data, a telephony interface element configured 
to receive a phone call from a caller, and a call processing element. The call processing element 

15 is configured to identify an account based on the phone call, access the data store to retrieve 
configuration data related to the account, and identify several identities associated with the 
account based on the configuration data accessed. The call processing element is configured to 
determine a first identity from among the several identities based on the configuration data 
accessed, determine whether the first identity is available to receive a first electronic 

20 communication associated with the phone call, and send to the first identity the first electronic 
communication associated with the phone call conditioned on whether the first identity is 
determined to be available to receive the first electronic communication. 

Implementations may include one or more of the following features. For example, the 
telephony interface element may be an interactive voice response system. The call processing 

25 element may be configured to determine the availability of the first identity by requesting the 
online status of the first identity from an online service provider system. The call processing 
element may be configured to determine the online status of the first identity from a presence 
server of the online service provider system. The presence server may receive, update, and 
publish online presence data for identities. 

30 The call processing element may be configured to send to the first identity the first 

electronic communication by sending the first electronic communication to an online service 
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provider system, which sends the first electronic communication to the first identity. The call 
processing element may be configured to send to the first identity the first electronic 
communication by sending the first electronic communication to an alerts system of an online 
service provider system, which sends the first electronic communication to the first identity. The 
alerts system may be a computer system configured to enable real time or near real time 
transmission of the first electronic communication to the first identity. 

The details of one or more implementations are set forth in the accompanying drawings 
and the description below. Other features will be apparent from the description and drawings, 
and from the claims. 

DESCRIPTION OF DRAWINGS 

Fig. 1 is a block diagram of a communications system for providing mult-user intelligent 
call waiting. 

Fig. 2 is a flow chart illustrating a process for generating and delivering call notification 
messages. 

Fig. 3 is a flow chart illustrating a process for responding to a user selection of an option 
in a call notification message. 

Fig. 4 is block diagram of an exemplary implementation of the communications system 
of Fig. 1 used for providing multi-user intelligent call waiting. 

Figs. 5 A and 5B are flow charts illustrating a process for generating and delivering call 
notification messages. 

Fig. 6 is a flow chart illustrating a process for responding to a user selection of an option 
in a call notification message. 

DETAILED DESCRIPTION 

A communications system directs an incoming call or sends information related to an 
incoming call to identities associated with a called number who are available to receive such 
information through means other than telephones to which a telephone network ordinarily directs 
the incoming call. For example, when a call recipient is engaged in a call on a landline phone to 
which an incoming call is directed, a notification of the incoming call is sent to user identities 
associated with the direct number of the landline phone. The user identities may be respectively 

online through, for example, (1) a home computer, (2) a personal digital assistant (PDA), and (3) 

5 



Attorney Docket: 06975-289001 / Voice Services 02 



an office computer. Each user identity may be presented with call handling options enabling the 
user corresponding to the user identity to ignore the call, take a message, play a specific audio 
message, or forward the call to another phone number. The call handling options may be the 
same for each user or may vary based on location, login mode, or equipment. For example, with 

5 limited capabilities, the PDA user may receive only a visual indication of the incoming call and 
may only be able to forward the call to one other phone number. In contrast, the home computer 
user may receive much more caller identity information including address and return phone 
number and may choose from a wider variety of options including the option to play various 
audio messages, take a message, and forward the call to a phone number selected by the user 

10 from a large number of possible phone numbers. 

In one implementation, a communications system for providing multi-user intelligent call 
waiting includes a caller phone configured to place a call to a call destination phone across a 
telephone network. The telephone network is configured to forward the call to an intelligent call 
waiting system if the direct number of the call destination phone is busy, not answered after a 

15 predetermined number of rings, or otherwise configured to not receive incoming calls. The 
intelligent call waiting system receives the call and determines identities associated with the 
direct number of the call destination phone. The identities are user identifiers, such as, for 
example, screen names, through which a user's online status may be determined. 

The intelligent call waiting system accesses call waiting preferences corresponding to the 

20 identities and identifies which of the identities may receive a call notification message, e.g., 

based on the call waiting preferences. The intelligent call waiting system then determines which 
of the identified identities are online (and thus available to receive a call notification message) by 
sending a request for presence information to an online service provider system. Upon receiving 
the presence information from the online service provider system, the intelligent call waiting 

25 system generates a call notification message for each identified identity that is online. The 

intelligent call waiting system sends the call notification messages to the online service provider 
system. 

The online service provider system receives the call notification messages and sends in 
real time the received call notification messages along with format data to the call destination 
30 computer systems corresponding to the identified identities that are online. The call destination 
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computer systems receive the call notification messages and format data, and respond by 
enabling user perception of the call notification messages. 

A call notification message typically includes the identity of the caller (determined based 
on, for example, Automatic Number Identification (ANI) information) and a set of options that 

5 may be selected by the user to indicate how the call should be handled. Several options that may 
be selected include playing a specific audio message, ignoring the call, taking a message (i.e., 
forwarding a call to a voicemail system), and/or forwarding the call to another phone number 
(e.g., a cell phone number). The call notification message may be presented to a user as a dialog 
box in a visual display of the call destination computer system. The user may, for example, use a 

10 mouse or other input device to click or otherwise select an option presented in the dialog box. 

When an option is selected by the user, the option selection is sent to the intelligent call 
waiting system in real time through the online service provider system. The intelligent call 
waiting system processes the call by sending call handling instructions to the telephone network 
and/or accessing and sending an audio message to the caller phone. Since multiple users may 

15 receive call notification messages corresponding to the same call and may select conflicting 

options, the intelligent call waiting system may employ a conflict resolution algorithm to process 
the received option selection data. Otherwise, conference calling may ensue. 

Referring to Fig. 1, in one implementation, a communications system 100 for providing 
multi-user intelligent call waiting includes a caller phone 110, a call destination phone 120, a 

20 telephone network 130, an intelligent call waiting system 140, a network 150, an online service 
provider system 160, and a call destination computer system 170. The call destination computer 
system includes a device 170A that communicates with a controller 170B over a data pathway 
170C. 

The caller phone 110 is configured to place a call to the call destination phone 120 across 
25 the telephone network 130. The caller phone 110 and the call destination phone 120 may be 
landline phones that allow communications over the telephone network 130. In another 
implementation, the caller phone 110 and/or the call destination phone 120 may be a cellular 
phone or a mobile personal digital assistants (PDAs) with embedded cellular phone technology. 
In yet another implementation, the call destination phone 120 may integrate the call destination 
30 computer system 170 and operate as a single computer system. 
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The telephone network 130 is configured to enable direct or indirect voice 
communications between the caller phone 110, the call destination phone 120, and the intelligent 
call waiting system 140. If a user of the caller phone 110 places a call to the call destination 
phone 120 and the direct number corresponding to the call destination phone 120 is busy or not 
5 answered after a predetermined number of rings, the telephone network 130 is configured to 
forward the call to the intelligent call waiting system 140 (i.e., a call forward busy/no answer 
service is enabled on the phone line of the call destination phone 120). 

When the call is forwarded to the intelligent call waiting system 140, the telephone 
network 130 is configured to send call-related information to the intelligent call waiting system 

10 140 over a signaling channel. The call-related information includes call origin and call 

destination information. The call origin information may include the direct number of the caller 
phone 110 and the time and date when the call was initiated, and the call destination information 
may include the direct number of the call destination phone 120. The call origin information 
may be delivered, for example, through a service known as Automatic Number Identification 

15 (ANI), and the call destination information may be delivered, for example, by extracting called 
number information from the integrated services digital network (ISDN) call setup or, 
alternatively, through a service known as Dialed Number Identification Service (DNIS). 

The telephone network 130 also is configured to receive call handling instructions from 
the intelligent call waiting system 140. The call handling instructions are instructions that tell 

20 the telephone network 130 how to process a call. The call handling instructions may include, for 
example, instructions to accept a call, refuse a call, and forward a call to another telephone 
number (e.g., to a telephone number corresponding to a voicemail system or a different 
telephone). 

The telephone network 130 may include a circuit-switched voice network, a packet- 
25 switched data network, or any other network able to carry voice. For example, circuit-switched 
voice networks may include the Public Switched Telephone Network (PSTN), and packet- 
switched data networks may include networks based on the Internet protocol (IP) or 
asynchronous transfer mode (ATM), and may support voice using, for example, Voice-over-IP, 
Voice-over- ATM, or other comparable protocols used for voice data communications. 
30 The intelligent call waiting system 140 is a computer system configured to receive a call 

from the caller phone 110 that has been forwarded to the intelligent call waiting system 140 by 
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the telephone network 130. The intelligent call waiting system 140 receives the call destination 
direct number from the telephone network 130, identifies identities associated with the call 
destination direct number, and processes the call in accordance with account-level and identity- 
level call waiting preferences associated with the call destination direct number. The identities 
5 associated with the call destination direct number may be identified, for example, by accessing 
an account record indexed by the call destination direct number and stored in a configuration 
data store. The account record includes the identities and the account-level and identity-level 
call waiting preferences. 

The account-level call waiting preferences are preferences that are not associated with 

10 any particular identity but rather are associated with all identities. For example, account-level 

call waiting preferences may include a "black list" of identified phone numbers and a "white list" 
of identified phone numbers. If the intelligent call waiting system 140 receives a call from a 
caller phone 110 having a direct number on the "black list," the intelligent call waiting system 
140 may ignore the call (i.e., the call is not answered and is allowed to continuously ring) or, 

15 alternatively, may send a message to the telephone network 130 or the caller phone 110, e.g., an 
audio message, telling the caller not to call the direct number of the call destination phone 120 
anymore or an electronic message to the telephone network 130 that inspires an audio message to 
the cellular phone 110 indicating unavailability of the call destination phone 120. If the 
intelligent call waiting system 140 receives a call corresponding to a direct number on the "white 

20 list," the intelligent call waiting system 140 may automatically forward the call to another 
number (e.g., a specified cell phone number or voicemail number). 

The identity-level call waiting preferences are preferences that are tailored to each 
identity. The identity level preferences include, for example, instructions prohibiting the 
intelligent call waiting system 140 from sending a call notification message to a particular 

25 identity when the direct number of the caller phone 1 10 has been placed on a prohibited list for 
that identity. Each identity may have its own prohibited and/or white lists. The identity-level 
preferences also may include instructions regarding how the call notification message sent to an 
identity should be formatted and what options should appear in the call notification message. 
The identity-level call waiting preferences may further include parental controls. For 

30 example, some identities may correspond to children and other identities may correspond to 
parents. The call waiting preferences of identities corresponding to children may include 
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instructions prohibiting the intelligent call waiting system 140 from sending call notification 
messages to those identities when they are online or, alternatively, from sending call notification 
messages to those identities when they are online during certain times of the day (e.g., late at 
night or when the child is at school). 

5 For example, the Smith account may include two identities associated with it, "jillsmith2" 

corresponding to a user named Jill and "joesmith3" corresponding to a user named Joe. The 
Smith account has placed phone numbers of various telemarketing businesses on a "black list" 
and the phone number of Joe's parents on a "white list." Accordingly, the account-level 
preferences are set to ignore calls from the telemarketing businesses and forward calls from Joe's 

10 parents to Joe's cell phone number. Furthermore, the identity-level preferences for "jillsmith2" 
are set such that the notification message presented to Jill includes the following options: ignore 
the call, take a message, and send an audio message stating, "Please call back later." The 
identity-level preferences for "joesmith3" are set such that the notification message presented to 
Joe includes the following options: ignore the call, take a message, forward the call to Joe's cell 

15 phone, and send an audio message. If the option selected is to send an audio message, Joe is 

presented with a menu from which he may select one of the following audio messages: "Please 
call back later," "I'll call you back," "I don't know you," and "Please call my cell phone at (202) 
123-4567." Joe and Jill may have recorded the audio messages in their own voice to personalize 
the messages or, alternatively, may have chosen the messages from a list of prerecorded audio 

20 messages. In another implementation, Joe may have included the sending of an audio message 

stating, "You are being transferred to my cell phone" prior to the forwarding of the call to his cell 
phone. 

The intelligent call waiting system 140 processes the call by identifying which identities 
may receive a call notification message based on the account-level and identity-level call waiting 

25 preferences. The system 140 requests the online status of the identified identities from the online 
service provider system 160 and call notification messages for each identified identity that is 
online in accordance with the identity-level preferences. The intelligent call waiting system 140 
sends the call notification messages to the online service provider system 160, which sends along 
with format data the call notification messages over the network 150 to one or more call 

30 destination computer systems 170 for presentation to users. Each user of a call destination 

computer system 170 selects an option presented in the call notification message, and the option 
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selection is sent to the online service provider system 160 over the network 150. The online 
service provider system 160 relays the option selection to the intelligent call waiting system 140, 
which processes the option selection accordingly. 

If no user of a call destination computer selects an option prior to expiration of a 
predetermined interval of time (e.g., 15 seconds), the intelligent call waiting system 140 may 
process a default option selection. The default option selection may be stored as an account- 
level preference and may correspond to sending an audio message, taking a message (i.e., 
forwarding the call to a voicemail system), and/or forwarding the call to another number (e.g., a 
cell phone number). 

If multiple user identities submit option selections for the same call, the intelligent call 
waiting system 140 applies a conflict resolution algorithm to determine which option selection of 
the several received option selections will be processed. The conflict resolution algorithm may 
be, for example, a "first come, first serve" algorithm that processes the call in accordance with 
the first option selection received. Alternatively, the conflict resolution algorithm may include 
collecting option selections corresponding to different identities over a predetermined interval of 
time and then processing the call in accordance with the option selection corresponding to the 
identity assigned the highest rank. The rank assignment for each identity typically is stored as an 
identity-level preference. As another alternative, the conflict resolution algorithm may include 
processing the call in accordance with a ranking of the option selections. For example, the 
option selections may be ranked according to how responsive the option selections are to the call, 
such that an option selection that forwards the call to another number would be selected over an 
option selection that sends a message asking the caller to call back. 

The intelligent call waiting system 140 processes an option selection by sending a call 
handling instruction to the telephone network 130 and/or sending an audio message to the caller 
phone 110 over the telephone network 130. The intelligent call waiting system 140 is configured 
to record, store, access, and play or redirect audio messages. The audio messages may be 
personalized by subscribers to the intelligent call waiting services and may be stored in a data 
store and indexed, for example, by direct number of the subscriber call destination phone. 

The network 150 is configured to enable direct or indirect communications between the 
intelligent call waiting system 140, the online service provider system 160, and one or more call 
destination computer systems 170. Examples of the network 150 include the Internet, Wide Area 

11 
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Networks (WANs), Local Area Networks (LANs), analog or digital wired and wireless telephone 
networks (e.g., Public Switched Telephone Network (PSTN), Integrated Services Digital 
Network (ISDN), and Digital Subscriber Line (xDSL)), radio, television, cable, satellite, and/or 
any other delivery or tunneling mechanism for carrying data. 

In some implementations, the network 150 and the telephone network 130 are 
implemented by a single or otherwise integrated communications network configured to enable 
voice communications between the caller phone 110, the call destination phone 120, and the 
intelligent call waiting system 140, and to enable communications between the intelligent call 
waiting system 140, the online service provider system 160, and the one or more call destination 
computer systems 170. 

The online service provider system 160 is a computer system configured to provide 
online data communications services to users, detect online presence of users of call destination 
computer systems 170, receive call notification messages from the intelligent call waiting system 
140, generate format data and send the format data along with the call notification messages to 
call destination computer systems 170, and send option selections from the call destination 
computer systems 170 to the intelligent call waiting system 140. The online data 
communications services may include for example, e-mail services, instant messaging services, 
Internet access, and/or access to online content. 

The online service provider system 160 may detect online presence of users of call 
destination computer systems 170 in, for example, a manner similar to that used to detect 
presence in an Instant Messaging system and/or in a manner similar to that disclosed in 
application number 10/414,167, hereby incorporated by reference in its entirety (in which client- 
side communication device monitors are used). The online service provider system 160 also is 
configured to receive call notification messages from the intelligent call waiting system 140, 
generate format data that is used to format the call notification message for presentation on the 
call destination computer systems 170, and send the call notification messages to the call 
destination computer systems 170 in real time. 

The format data may vary based on device type. For example, with limited capabilities, 
the format data for a PDA may enable the PDA to limit the call notification message to a visual 
indication of the incoming call (e.g., illumination of a light and a graphical display of a call icon 
and the caller phone direct number or identity proxy thereof) and may further limit the call 

12 
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handling options that are presented to the user to a subset of the full suite of options (e.g., the 
option to forward the call to one other phone number). In contrast, the format data sent to a 
home computer may enable the home computer to provide, for example, an audio and visual 
indication of the call and to display full caller identity information including address, return 
phone number, and other information about the caller accessible based on the caller phone 
number. The format data sent to the home computer also may enable the home computer to 
present to the user a significantly larger number of call handling options (e.g., the option to play 
various audio messages, take a message, and forward the call to a phone number selected by the 
user from a large number of possible phone numbers). 

The online service provider system 160 also is configured to transmit in real time the 
option selections from the call destination computer systems 170 to the intelligent call waiting 
system 140. Since the caller is waiting on the caller phone 110 during the generation and 
transmission of call notification messages, the selection of options by users of call destination 
computer systems 170, and the transmission processing of corresponding option selections, the 
online service provider system 160 is configured to send information to and receive information 
from the call destination computer systems 170 in real time. Accordingly, the online service 
provider system 160 may be configured to avoid queuing call notification messages or option 
selections or to avoid further processing the call notification messages or option selections in any 
way that increases transmission delay. The online service provider system 160 may be 
configured to provide this functionality in a manner similar to that used by instant messaging 
systems, or even to leverage instant messaging systems to enable transmission and receipt of 
instant messages in real time. 

The call destination computer system 170 is configured to receive call notification 
messages and format data from the online service provider system 160, process the call 
notification messages in accordance with the format data to enable a user to perceive the call 
notification, accept user selection of one of the options offered by the call notification message, 
and send the option selection to the online service provider system 160. The call destination 
computer system includes a device 170 A capable of executing instructions under the command 
of a controller 170B. The device 170 A may be a general purpose computer, such as a 
workstation or a personal computer, a PDA, a special purpose computer, an intelligent mobile 
phone, a pager, or a set top box. 

13 
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The controller 170B commands and directs communications between the device 170A of 
the call destination computer system 170 and the online service provider system 160. The 
controller 170B may include one or more software or hardware applications that enable digital 
communications to be received from the online service provider system 160. For example, the 
controller 170B may be a modified instant messaging application configured to receive 
notification messages and send option selections in a manner similar to that used to receive 
instant messages and send instant messages. The device 170Ais connected to the controller 
170B by a wired, wireless or virtual (i.e., when the controller is software running on the device) 
data pathway 170C capable of delivering data. 

Fig. 2 shows a process 200 for generating and delivering call notification messages. For 
convenience, particular components described with respect to Fig. 1 are referenced as performing 
the process 200. However, similar methodologies may be applied in other implementations 
where different components are used to define the structure of the system, or where the 
functionality is distributed differently among the components shown by Fig. 1 . The process 200 
is directed to generating and delivering call notification messages when the direct number of the 
call destination phone 120 is busy. However, a call notification message may additionally or 
alternatively be generated and delivered under various other conditions. For example, the call 
notification message may be generated and delivered when the call to the direct number of the 
call destination phone 120 is not answered after a predetermined number of rings, or, 
alternatively, the call notification message may be generated and delivered every time a call is 
directed to the direct number of the call destination phone 120, regardless of the phone line 
status. 

The user of the caller phone 110 dials the direct number of the call destination phone 120 
(202). The telephone network 130 determines whether the direct number of the call destination 
phone 120 is busy (204). If the direct number of the call destination phone is not busy, the 
telephone network 130 completes the call setup between the caller phone 110 and the call 
destination phone 120 (206). 

If the direct number of the call destination phone 120 is busy, the telephone network 130 
sends the call destination phone direct number and other call-related information over a signaling 
channel to the intelligent call waiting system 140 (208). The intelligent call waiting system 140 
receives the direct number of the call destination phone 120 and the other call-related 
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information (210) and determines whether the direct number of the call destination phone 120 is 
registered for the call waiting service (212). The intelligent call waiting system 140 may 
determine whether a direct number is registered for the call waiting service by accessing, for 
example, a registration data store indexed by phone numbers and storing records for those direct 
numbers that are receiving the call handling service. 

If the direct number of the call destination phone 120 is not registered for the call 
handling service, the intelligent call waiting system 140 sends a "no accept" signal over the 
signaling channel to the telephone network 130 (214). In response to the no accept signal, the 
telephone network 130 sends a busy signal to the caller phone 110 and does not setup a voice 
path between the caller phone 110 and the intelligent call waiting system 140 (216). In another 
implementation, the intelligent call waiting system 140 instructs the telephone network 130 to 
redirect the voice path to a direct number corresponding to a voice messaging or voice mail 
system rather than instructing the telephone network 130 to send a busy signal. 

If the direct number of the call destination phone 120 is registered for call handling 
service, the intelligent call waiting system 140, the intelligent call waiting system 140 identifies 
an account based on the direct number of the call destination phone 120 (218) and accesses and 
processes account-level preferences (220). The account may be identified, for example, by 
accessing an account record stored in a configuration or registration data store and indexed by 
direct number of call destination phone 120. The account-level preferences also may be stored in 
the account record. For example, the "Smith" account may be stored in the configuration data 
store under 703-123-4567 and may include the user identities "JillSmith2" and "JoeSmith3". If 
the call is not disposed of by applying the account-level preferences (e.g., the direct number of 
the caller phone 1 1 0 is not on a white list or a black list), the intelligent call waiting system 140 
identifies identities associated with the account (222) and accesses identity-level preferences 
(224). In one implementation, the identities associated with an account are stored in an account 
record while the identity-level preferences are stored in identity records associated with the 
account record. In another implementation, the identities and the identity-level preferences are 
stored in an account record. 

The intelligent call waiting system 140 determines which identities may be able to 
receive a call notification message based on the identity-level preferences (e.g., the direct 
number of the caller phone 1 1 0 may be on the prohibited list of some of the identities or parental 
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controls may prohibit some of the identities from receiving a call notification message) (224). 
The intelligent call waiting system 140 then sends a request to the online service provider system 
160 for the online status of the available identities (226). 

The online service provider system 160 receives the request for the online status of the 
available identities (228) and accesses the online status of the available identities (230). The 
online status of the identities may be stored, for example, in a presence data store that is 
constantly updated in real-time in a manner similar to that used in instant messaging systems to 
reflect activity of a user at the call destination computer system 170. The online service provider 
system 160 sends the online status of the available identities to the intelligent call waiting system 
140 (232). 

The intelligent call waiting system 140 receives the online status of the available 
identities (234) and determines whether at least one identified identity is online (236). If no 
identified identities are online, process 200 proceeds to operation 214. If at least one identified 
identity is online, the intelligent call waiting system 140 sends an accept signal over the signaling 
channel to the telephone network 130 (238). In response to the accept signal, the telephone 
network 130 may send a ringing signal to the caller phone 110 and sets up a communications 
(e.g., voice) path with the caller phone 110 (240). 

The intelligent call waiting system 140 generates a call notification message in 
accordance with identity-level preferences for each identified identity that is online (242). The 
intelligent call waiting system 140 sends the call notification messages for each identified 
identity that is online to the online service provider system 160 (244). The call notification 
messages typically are sent out in parallel by the intelligent call waiting system 140 to minimize 
transmission delays and the arrival time difference between call destination computer systems 
170. 

The online service provider system 160 receives the call notification messages for each 
identified identity that is online (246) and sends the call notification messages along with format 
data to call destination computer systems 170 corresponding to the online identities (248). The 
receiving of the call notification messages and sending of the call notification messages and 
format data is performed in real time. The call notification messages typically are sent out in 
parallel by the online service provider system 160 to minimize transmission delays and the 
arrival time difference between call destination computer systems 170. 
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Each call destination computer system 170 receives the call notification message and 
format data (250) and enables a user to perceive the call notification message (252). In one 
implementation, the call destination computer system 170 enables the user to perceive the call 
notification message as a pop-up window or dialog box that appears on a visual display of the 
call destination computer system 170. 

Fig. 3 shows a process 300 for responding to a user selection of an option in a call 
notification message. For ease of discussion, particular components described with respect to 
Fig. 1 are referenced as performing the process 300. However, similar methodologies may be 
applied in other implementations where different components are used to define the structure of 
the system, or where the functionality is distributed differently among the components shown by 
Fig. 1. 

The call destination computer system 170 enables a user to select an option offered in the 
call notification message prior to expiration of a predetermined time interval (e.g., 15 seconds) 
(302). The call destination computer system 170 sends the option selection to the online service 
provider system 160 (304). 

The online service provider system 160 receives the option selection (306) and sends the 
option selection to the intelligent call waiting system 140 (308), and does so in real time. 

The intelligent call waiting system 140 receives the option selection (310). The process 
300 employs a "first come, first serve" conflict resolution algorithm (i.e., the first option 
selection received is the option selection that will be used to process the call). In other 
implementations, such as an implementation in which a rank-based conflict resolution algorithm 
is used, the intelligent call waiting system 140 waits for a predetermined interval of time (e.g., 15 
seconds) to receive option selections from multiple call destination computers 170, and selects 
one of the received options selections in accordance with the conflict resolution algorithm. 

The intelligent call waiting system 140 determines whether the option selection includes 
a call handling instruction (i.e., an instruction to forward or ignore the call) (312). If the option 
selection includes a call handling instruction, the intelligent call waiting system 140 sends the 
call handling instruction to the telephone network 130 over the signaling channel (314). The 
telephone network 130 processes the call handling instruction and, if necessary, forwards or 
redirects the voice path accordingly (316). In some implementations, the intelligent call waiting 
system 140 accesses and sends an audio message over the voice path to the caller phone 110 
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prior to sending the call handling instruction to the telephone network 130 (e.g., the audio 
message "The phone you are calling is busy. Please stay on the line and you will be transferred 
to an alternative number." May be sent prior to sending the call handling instruction to forward 
the call). 

If the option selection does not correspond to a call handling instruction, then the 
intelligent call waiting system 140 accesses an audio message corresponding to the option 
selection (318) and sends the audio message corresponding to the option selection over the voice 
path to the caller phone 1 1 0 (320). The caller phone 1 1 0 receives the audio message (322) and 
enables a user to hear the audio message (324). 

After or contemporaneous with sending the call handling instruction to the telephone 
network 130 and/or sending an audio message to the caller phone 110, the intelligent call waiting 
system 140 generates an updated call notification message for each identified identity that is 
online and sends the updated call notification messages to the online service provider system 160 
(326). The online service provider system 160 receives the updated call notification messages 
(328) and sends the updated call notification messages to the corresponding call destination 
computer systems 170 (330). 

Each call destination computer system 170 receives an updated call notification message 
(332) and enables a user to perceive the updated call notification message (334). In one 
implementation, the updated call notification message is presented to users as a dialog box or 
pop-up window that displays the option selection that was used for processing the call and the 
identity that submitted that option selection, if applicable (i.e., an identity is not shown if the call 
was processed in accordance with a default option selection as discussed below). 

If the intelligent call waiting system 140 does not receive an option selection within a 
predetermined time interval from any of the call destination computer systems 170 that received 
call notification messages (e.g., at 306), the intelligent call waiting system 140 automatically 
accesses a default option selection corresponding to the account (and stored as an account-level 
preference) (336). The intelligent call waiting system 140 processes the default option selection 
in accordance with operations 312-334 (338). 

Fig. 4 shows one exemplary implementation 400 of the communications system 100 of 
Fig. 1 configured to provide multi-user intelligent call waiting. The communications system 400 
includes a caller phone 410, a call destination phone 420, a telephone network 430, an intelligent 
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call waiting system 440, a network 450, an online service provider system 460, and one or more 
call destination computer systems 470. Each call destination computer system 470 includes a 
device 470A that communicates with a controller 470B over a data pathway 470C. Examples of 
each element within the communications system 400 of Fig. 4 are described broadly above with 
respect to Fig. 1. In particular, the caller phone 410, the call destination phone 420, the PSTN 
430, the Internet 450, and the call destination computer systems 470 typically have attributes 
comparable to those described with respect to the caller phone 1 10, the call destination phone 
120, the telephone network 130, the network 150, and the call destination computer systems 170 
of Fig. 1, respectively. Likewise, the intelligent call waiting system 440 and the online service 
provider system 460 typically have attributes comparable to and illustrate one possible 
implementation of the intelligent call waiting system 140 and the online service provider system 
160 of Fig. 1. 

The intelligent call waiting system 440 includes an interactive voice response system 
(IVRS) 442, a message transfer point 444, and a configuration data store 446. The online service 
provider system 460 includes a presence server 462 and an alerts system 464. 

The IVRS 442 is a telephony-facing computer system that sends call handling 
instructions to the PSTN 430 and stores, records, and sends audio messages to the caller phone 
410 through the PSTN 430. The call handling instructions include, for example, accepting a call, 
rejecting a call, and redirecting a call. The IVRS 442 also sends call-related information to the 
message transfer point and receives instructions regarding which call handling instruction should 
be sent to the PSTN 430 and/or audio message should be accessed and sent through the PSTN 
430. 

The message transfer point 444 is an IP-facing computer system that validates a call 
received by the IVRS 442, generates and sends call notification messages to the alerts system 
464, receives option selections from the alerts system 464, and sends instructions corresponding 
to the received option selections to the IVRS 442. The message transfer point 444 accesses the 
configuration data store 446 to validate a call received by the IVRS 442 and to access account- 
level and identity-level call waiting preferences. The message transfer point 444 also requests 
online status of identities from the presence server 462 of the online service provider system 460. 

The configuration data store 446 is a data storage device that is communicatively coupled 
to the message transfer point 444 and that includes account records and identity records. The 
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account records store account-level call waiting preferences and may be indexed by subscriber 
phone number (i.e., the direct number of the call destination phone 420). The identity records 
store identity-level call waiting preferences and may be indexed by account number or by 
subscriber phone number. 

The presence server 462 is a server that receives, updates, and publishes online presence 
data for each identity. The presence server 462 enables the message transfer point 444 to access 
online status data for particular identities. In one implementation, the presence server 462 is 
functionally similar to the central server in an instant messaging system that receives periodic 
online status updates from call destination computer systems 470. In another implementation, 
the presence server 462 is functionally similar to the presence detection system disclosed in 
application 10/414,167 that receives communication device status data and user availability to 
perceive communications data from a device monitor coupled to the device 470B of the call 
destination computer system 470. In this implementation, the message transfer point 444 
includes the functionality of a device monitoring system. 

The alerts system 464 is a computer system configured to enable real time or near real 
time transmission of call notification messages to call destination computer systems 470 from the 
message transfer point 444 and transmission of the option selections from call destination 
computer systems 470 to the message transfer point 444. The alerts system 464 is configured to 
provide this functionality in a manner similar to that used by instant messaging systems to enable 
transmission and receipt of instant messages in real time. Such a system has been described, for 
example, in application 10/320,712, hereby incorporated by reference. 

Figs. 5 A and 5B show a process 500 for generating and delivering call notification 
messages. For case of discussion, particular components described with respect to Fig. 4 are 
referenced as performing the process 500. However, similar methodologies may be applied in 
other implementations where different components are used to define the structure of the system, 
or where the functionality is distributed differently among the components shown by Fig. 4. 
Process 500 corresponds to process 200 but applied to the communications system 400 rather 
than to the communications system 100. 

The user of the caller phone 410 dials the direct number of the call destination phone 420 
(502). The PSTN 430 determines whether the direct number of the call destination phone 420 is 
busy (504). If the direct number of the call destination phone is not busy, no call waiting is 
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necessary, and the PSTN 430 completes the call setup between the caller phone 410 and the call 
destination phone 420 (506). 

If the direct number of the call destination phone 420 is busy, the PSTN 430 sends the 
call destination phone direct number and other call-related information over a signaling channel 
to the F/RS 442 (508). The IVRS 442 receives the direct number of the call destination phone 
420 and the other call-related information (510) and sends a validation request to the message 
transfer point 444 to determine whether the direct number of the call destination phone 420 is 
registered for call waiting service (512). 

The message transfer point 444 receives the validation request (514) and accesses the 
configuration data store 446 (516) to determine whether the direct number of the call destination 
phone 420 is registered for call waiting service (518). If the direct number of the call destination 
phone 420 is not registered for call waiting service, the message transfer point 444 sends a 
destination number not validated response to the IVRS 442 (520). The IVRS 442 receives the 
destination phone number not validated response (522) and sends a no accept signal over the 
signaling channel to the PSTN 130 (524). In response to the no accept signal, the PSTN 130 
sends a busy signal to the caller phone 410 and does not setup a voice path between the caller 
phone 410 and the IVRS 442 (526). ). In another implementation, the IVRS 442 instructs the 
PSTN 130 to redirect the voice path to a direct number corresponding to a voice messaging or 
voice mail system rather than instructing the PSTN 130 to send a busy signal. 

If the direct number of the call destination phone 420 is registered for call waiting 
service, the message transfer point 444 accesses the configuration data store 446 to identify an 
account based on the direct number of the call destination phone 420 (528) and to retrieve 
account-level preferences (530). The account may be identified, for example, by accessing an 
account record stored in the configuration data store 446 and indexed by direct number of call 
destination phone 120. The account-level preferences also may be included in the account 
record. The message transfer point 444 determines whether account-level preferences are 
applicable to the direct number of the caller phone 410 (532). If account-level preferences are 
applicable, then the message transfer point 444 performs operations 610-636 (Fig. 6) using the 
account-level preference option stored in the account record (534). 

If account-level preferences are not applicable to the direct number of the caller phone 
410 (e.g., the direct number of the caller phone 410 is not on a white list or a black list), or if 
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appropriate, after applying account-level preferences, the message transfer point 444 accesses the 
account record stored in the configuration data store 446 to identify identities associated with the 
account (536). The message transfer point 444 accesses corresponding identity records to 
retrieve identity-level preferences (538). 

The message transfer point 444 identifies which identities may be able to receive a call 
notification message based on the identity-level preferences (e.g., the direct number of the caller 
phone 410 may be on the prohibited list of some of the identities or parental controls may 
prohibit some of the identities from receiving a call notification message) (538). The message 
transfer point 444 sends a request to the presence server 462 for the online status of the identified 
identities (540). 

The presence server 462 receives the request for the online status of the identified 
identities (542) and accesses the online status of the identified identities from a data store (544). 
The presence server 462 sends the online status of the identified identities to the message transfer 
point 444 (546). 

The message transfer point 444 receives the online status of the identified identities (548) 
and determines whether at least one identified identity is online (550). If no identified identities 
are online, process 500 proceeds to operation 520. If at least one identified identity is online, the 
message transfer point 444 sends a destination phone number validated response to the IVRS 442 
(552). The IVRS 442 receives the destination phone number validated response (554) and sends 
an accept signal over the signaling channel to the PSTN 430 (556). In response to the accept 
signal, the telephone network 430 sends a ringing signal to the caller phone 410 and sets up a 
voice path between the caller phone 410 and the IVRS 442 (558). 

The message transfer point 444 accesses the configuration data store 446 to retrieve call 
notification format information corresponding to the identified identities that are online (560). 
The call notification format information may be stored in the identity records as an identity-level 
call waiting preference. The message transfer point 444 generates a call notification message for 
each identity that is online in accordance with the retrieved call notification message formats 
(562) and sends the call notification messages to the alerts system 464 (564). 

The alerts system 464 receives the call notification messages (566) and sends the call 
notification messages along with format data to call destination computer systems 470 
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corresponding to the online identities (568). The receiving of the call notification messages and 
sending of the call notification messages and format data are performed in real time. 

Each call destination computer system 470 receives the call notification message and 
format data (570) and enables a user to perceive the call notification message (572). In one 
implementation, the call destination computer system 470 enables the user to perceive the call 
notification message as a pop-up window or dialog box that appears on a visual display of the 
call destination computer system 470. 

Fig. 6 shows a process 600 for responding to a user selection of an option in a call 
notification message. For case of discussion, particular components described with respect to 
Fig. 4 are referenced as performing the process 600. However, similar methodologies may be 
applied in other implementations where different components are used to define the structure of 
the system, or where the functionality is distributed differently among the components shown by 
Fig. 4. Process 600 corresponds to process 300 but applied to the communications system 400 
rather than to the communications system 100. 

The call destination computer system 170 enables a user to select an option offered in the 
call notification message prior to expiration of a predetermined time interval (e.g., 15 seconds) 
(602). The call destination computer system 170 sends the option selection to the alerts system 
464 (604). 

The alerts system 464 receives the option selection (606) and sends the option selection 
to the message transfer point 444 (608). The alerts system 464 is configured to receive and send 
the option selection to the message transfer point 444 in real time. 

The message transfer point 444 receives the option selection (610). The process 600 
assumes that a "first come, first serve" conflict resolution algorithm is being used (i.e., the first 
option selection received is the option selection that will be used to process the call). However, 
if a rank-based conflict resolution algorithm is used, the message transfer point 444 waits for a 
predetermined interval of time (e.g., 15 seconds) to receive option selections from multiple call 
destination computers 470, determines which of the received options selections has been 
assigned the highest rank in accordance with identity-level preferences, and proceeds to 
operation 612 using the option selection corresponding to the option selection that has been 
assigned the highest rank. 
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The message transfer point 444 determines whether the option selection includes a call 
handling instruction (i.e., an instruction to forward or ignore the call) (612). If the option 
selection includes a call handling instruction, the message transfer point 444 sends a call 
handling response corresponding to the call handling instruction to the IVRS 442 (614). The call 
handling response may be, for example, an identification number used by the IVRS 442 to 
determine the call handling instruction that will be sent to the PSTN 430. 

The IVRS 442 receives the call handling response (616) and sends a corresponding call 
handling instruction to the PSTN 430 over the signaling channel (618). The PSTN 430 processes 
the call handling instruction and, if necessary, forwards or redirects the voice path accordingly 
(620). 

If the option selection does not correspond to a call handling instruction, then the 
message transfer point 444 sends an audio message response corresponding to the audio message 
to the IVRS 442 (622). The audio message response may be, for example, an identification 
number used by the IVRS 442 to identify the storage location of the audio message that will be 
sent to the caller phone 410. 

The IVRS 442 receives the audio message response (624), accesses an audio message 
corresponding to the audio message response (626) and sends the audio message over the voice 
path to the caller phone 410 (628). The caller phone 410 receives the audio message (630) and 
enables a user to hear the audio message (632). 

After sending a call handling response and/or an audio message response to the IVRS 
442, the message transfer point 444 generates an updated call notification message for each 
identified identity that is online and sends the updated call notification messages to the alerts 
system 464 (634). The alerts system 464 receives the updated call notification messages (636) 
and sends the updated call notification messages to the corresponding call destination computer 
systems 470 (638). Each call destination computer system 470 receives an updated call 
notification message (640) and enables a user to perceive the updated call notification message 
(642). 

If the message transfer point 444 does not receive an option selection after a 
predetermined interval of time from any of the call destination computer systems 470 that 
received call notification messages, the message transfer point 444 automatically accesses a 
default option selection corresponding to the account (and stored as an account-level preference) 
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(644). The message transfer point 444 processes the default option selection in accordance with 
operations 612-642 (646). 

A number of implementations have been described. Nevertheless, it will be understood 
that various modifications may be made. For example, the systems and processes refer to a voice 
path and a signaling channel. In some implementations, the voice path and the signaling channel 
are separated (i.e., out-of-band signaling). In other implementations, the voice path and the 
signaling channel are integrated into one channel (i.e., in-band signaling) that handles the 
transmission of audio data as well as the transmission of call handling data. 

The telephone network 130 may be configured to always send a signal to the intelligent 
call waiting system 140, regardless of whether the call destination phone 120 is busy or is not 
answered. In response to the signal, the intelligent call waiting system 140 sends a call 
notification message to user identities associated with the call destination phone 120 that are 
online. In this manner, the user identities may monitor the use of the of the call destination 
phone 120. Such monitoring may be used, for example, to enable parental control of the call 
destination phone 120 (e.g., a father may want to known who has been calling his daughter). 

Accordingly, other implementations are within the scope of the following claims. 
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